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Abstract. The article describes a method for assessing the effect of the length and amount
of basalt fiber added to the composition of fiber concrete on its strength based on dispersion

analysts.

During the construction and operation of buildings and structures made of

/% concrete, various cracks may form as a result of the effects of deformations or

/ strength, elasticity and fragility of the materials used. :
It is possible to prevent the above-mentioned causes of cracks in concrete and £8
reduce their impact on the properties of the material by using dispersed concrete
\ reinforcement [1,7]. 7
Currently, instead of traditional reinforcement, reinforcement in whole or in part 3
> with special dispersion reinforcement has become widespread. It is a simple concrete
reinforced with various fibers (fibers). ;
Compared with conventional reinforcement (reinforcement grids), basalt or 25
polypropylene fibers are evenly distributed in the volume of concrete. [2,6].
One of the modern structural materials that will be used in the future is dispersed ~

reinforced concrete. Such concretes are a variety of composite materials of a wide range -

concrete matrix [3,8].

The analysis of technical literature makes it possible to identify areas in which
patterns that can be generally recognized:

used, their quantitative ratio and will largely depend on the state of the bonds at the -

phase separation limit;

www.bestpublication.org 133

Keywords: fiber concrete, dispersion analysis, Fisher criteria, quality factors, null 3

irregularities, shock, vibration and other dynamic loads, errors in reinforcement, :

\ various fibers can be effectively used as dispersed reinforcement, and to identify certain Ay

- the properties of fiber concrete are determined by the type of fiber and concrete ‘
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- a significant increase in the strength indicators of the composite compared to the ;

" the matrix and have a higher modulus of elasticity;
! mixture must meet the requirements for the product, and the structure and ;ﬁf-ﬁ:',i

¢ from the optimal parameters reduces the efficiency of dispersion reinforcement;
- the addition of fibers within the optimal parameters to the concrete structure 7
leads to an improvement in the structure and properties of the initial concrete, an
“ increase in its strength and durability.
Currently, there has been a significant increase in interest in the use of fiber as the :
basis of building structures, in particular, in the use of such fibers as reinforcement. This

interest arose on the basis of the efforts of specialists to improve the physical -
- construction work.

materials made of concrete can become the basis for the creation of a new type of /-
* concrete that allows it to be widely used in construction. 7

Currently, metal (mainly steel) and non-metallic (mineral, polymer and other)

Z dispersed reinforcement of concrete. :
Studies of samples of dispersed reinforced concrete based on basalt fibers have £8
indeed shown an increase in the strength of concrete. The experiments were carried out
- on concrete cubic samples with sides of 10 cm, prepared under the same conditions. 7
Basalt fibers in a two-factor experimental plan 5, 10, 15, 20, 25, and a length of 30 mm v

1), while the amount of concrete content (mv) was 0.1; 0.15; 0.2; 0.25; in the amount of - /

—~

* factors.The experiments were carried out 28 days after the day of filling the samples, 2
and the following results were obtained (the table shows the arithmetic mean values of '~

> the results):

The volumetric amount of fiber in the composition of concrete (1), %
Length of

0.5 | 0.75 | 1| 1.25 L5 | 2.5
fibers

Compressive strength indicators, MPa
Without
fiber 31.8
5 mm 37.4 37.9 38.1 38.3 39.8 28.9
10 mm 36.9 37.1 37.6 39.6 35.4 31.0
15 mm 34.5 37.2 38.9 38.3 38.2 30.2
20 mm 32.9 36.0 38.5 37.3 37.0 28.3
30 mm 27.2 35.4 38.3 35.4 33.6 29.0
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initial concrete is provided by the use of high-tech fibers that are chemically resistant to 7. -
- the type of fibers, the relative length and the percentage composition of their

'.? requirements of the adopted technology, while deviation to a greater or lesser extent _ < »

characteristics of concrete structures due to the high requirements of modern 7 -7 |

The use of fiber as reinforcement to eliminate the missing tensile strength of “7iu”

materials of various lengths and cross-sections with high and low modules are used for .

0.3 and 0.5 percent, and the number of samples was set to 3 for each variant of_»':‘ 2
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When processing the experimental results, the task was set to determine which o B

ol * factor most affects the increase in the strength of fibroconcrete. To solve the problem, N

= the method of dispersion analysis of mathematical statistics was used. Dispersion i =

¢ analysis is convenient because it allows us to assess the influence of immeasurable 5

\ qualitative factors on quantitative indicators [4,9,10]. Z
Initially, the degree of significance of the influence of fiber length on the strength
o¢ of fiber concrete was studied at o = 0.05 (provided that the content of basalt fibers in

X concrete (mv) is 1.5%). 7,8
j= (1,3) Fiber length factor [;, j= (1,5)
l;=5mm I:=10 mm I3=15 mm l;= 20 mm I5= 30 mm
Sample 1 39,2 34,9 36,6 38,8 33,4
Sample 2 40,0 36,6 39,4 35,5 34,3
Sample 3 40,2 34,7 38,6 36,7 33,1
Average X ol = X g2 = X a3 = X grd = X g5 =
value Xgrj 39.8 39,8 39,8 39,8 39,8
Average value )?gr j B &
— 1 X1 i+ X2 e +X v .
1 ol :-L» Y
= 2o 2) DS
1 j=1 PP L&
_ Xgrl+ Xgr2 + Xgr3 + Xgr4 + Xgr5
X = c = 36,8 :
To determine the influence of the studied factor, the total sample variance is.
. divided into two parts, the first is the factor variance - Sjgact, the second is the residual 7 <"
variance -5, N

To determine these values, the total sum of the squared deviations is first = 5 &

A determined: Z

Qtotal = zn: zk:(Xij _X)Z 3)

i=1 j=1 7252
Difference y;; = Xl-j —X ;

and the values of their squares are entered in the table:

1i=@3)

Fiber length factor [;, JZ(E)

.~/ www.bestpublication.org

I;=5mm l[5b=10 mm I3= 15 mm ;=20 mm I5=30 mm
N yi yh | vh |y yh | ou yh |y Vis
“+ Sample 1 2.4 5,76 -1,9 3,61 -0,2 0,04 2,0 4.0 -3.1 9,61
o Sample 2 | 3,2 | 1024 |-0.2 | 0,04 |26 6,76 |-1,3 | 1,69 |-25 |6.25
3 ] Sample 3 3.4 11,56 2,1 4,41 1.8 3,24 0,2 0,04 -3,7 13,69
Z X - 27,56 - 8,06 - 10,04 - 5,73 - 29,55
Total amount:
135
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Qtotar = 27,56+8,06+10,04+5,73+29,55=80,94 BN
The sum of the factor

k
Qfact =n Z(Xgrj _X)ZJ (4)
=1

Qtact = 3((39,8-36,8)2+(35,4-36,8)2+(38,2-36,8)2+(37-36,8)2+(33,6-36,8)2)=69,6
Remaining amount:

Qrem= Qtotar — Qfact:80a94"6976:11934

The variance of the factor is determined- S]gact, and the residual variance is SZ; : 3
Qfact 69;6
2 _ — —
Sact =} _1-5-1_ /%
11,34
S2,. = Ores _ _ = 1,134

k(n—1) 53-1) R
To test the null hypothesis, i.e. the fiber length (I, mm) does not affect the strength Sl
_ of fiber concrete (the degree of significance is 0= 0.05), we use the Fisher criterion, that AN
54 is, we test the hypothesis that factorial and residual variances are distributed normally:
We find the calculated value of the Fisher criterion

Sface 17,4
Sz, 1,134 N\ s
From the Fischer distribution table ([4] Appendix 1) for the degree of significance ? 22 &8 1

Foorr = = 15,34

0=0.05 and degrees of freedom <
for ki=k-1=5-1 =4; ko= k(n-1) = 5(3-1)=10  the Fisher criterion is \_,

Fi.(0,05;4510)=3,48 %
Since, Ferir.=3.48 < Fca.=15.34 , it can be concluded that the effect of fiber length (I, Ik
f mm) on the strength of fiber concrete is significant. Therefore, we deny the null 3

> hypothesis.

It calculates the value of the Fisher criterion:
e Sfact _ 33,35
cal ™ g2 7 1,83

The value of the Fisher criterion according to the table:

for ki=k-1=06-1=5; ko= k(n-1) = 6(3-1)=12 is equal to:
F i (0,05:5;12)=3,11
\ Since, Fei.=3.11 < Feq.=18.22, the null hypothesis is refuted, and the effect of the ~ A
amount of basalt fiber added to the fiber concrete content (1, %) on the strength of the =

= 18,22,

¢ sample is estimated as significant.
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